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ABSTRACT 
A limit of 12 gapers and common Washington clams, in 
combination, may be taken from Elkhorn Slough on any 
minus tide. Average catch rates range from 3 to 7 
clams per h on tides between 0.0 and minus 0.4 ft and 
increase up to 17 clams per h on tides lower than 
minus 1.4 ft. The size of clams taken increased with 
lower tides and ranged from 30 to 200 mm SD (shell dia- 
meter) for gapers and from 40 to 135 mm SD for common 
Washingtons. Gapers and common Washingtons averaged 
119 and 100 mm SD, respectively. 
1/ ' Marine Resources, Administrative Report No. 82-11. 
- 
2/ Marine Resources Region, Marine Resources Laboratory, 
-
2201 Garden Road, Monterey, California 93940. 
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INTRODUCTION 
Elkhorn slough i s  one of the  more popular a reas  u t i l i z e d  by recrea-  
tional clammers i n  c e n t r a l  Cal i fornia .  Over the  pas t  s e v e r a l  years  i t  has 
p r o d d e d  a cons i s t en t  s p o r t  f i she ry  on gaper clams, Tresus nuttaZi!i, and 
commcm Washington clams, Saxidamus nu t ta l l i ,  
The gaper clam and common Washington clam a r e  the most sought a f t e r  
- 
species of clams i n  Elkhorn Slough. Both species  p r e f e r  f i n e  sand, sandy 
mud, as: mud bottoms i n  bays and e s t u a r i e s ,  but  gapers may a l s o  occur i n  
protec ted  areas  of the  open coast .  Common Washington clams can be found 
a t  a depth of 12  t o  18 i n . ,  while gapers may be down 3 f e e t  o r  more i n  the  
s u b s t r a t e .  Most of the  gapers taken a r e  between 3 and 8 years  o ld  and may 
reach a length  of 8 in .  (203 mm) (Frey 1971). Common Washington clams range 
i n  age frm 3 t o  10 years o ld  and may reach a length  of 7 i n .  (178 mm) 
(Frey 3971). 
Ia Nmterey Bay, the  Pismo Clam (Tivela stultorwn) f i s h e r y  began tz, de- 
c l i n e  En 1974 due t o  sea  o t t e r  foraging (Miller  e t  a l .  1975), and by the  
s p r i n g  of 1976, the sea o t t e r s  had el iminated t h e  Pismo clam s p o r t  f i s h e x y  
( M i l l e r  pers .  commun.). Elkhorn Slough is  now t h e  major bay clamming a r e a  
bemeem San Francisco Bay and Morro Bay, and a s  such, is heavily u t i l i z e d  
by rec rcac iana l  clammers . 
CZam d e n s i t i e s  have been s tud ied  i n  the  slough and major clam beds have 
been & c ~ n e n t e d  (Eissinger 1970), but  no da ta  on catch pe r  u n i t  of e f f o r t ,  
spec ies  taken, o r  s i z e  of clam species  taken by rec rea t iona l  clammers occur 
i n  the: l i t e r a t u r e .  This repor t  conta ins  these  da ta  by clam bed i n  the  slough 
and giives t h e  r e c r e a t i o n a l  clammer information on the  t i d a l  he igh t  needed 
for the best r e s u l t s .  Tasto (1974) provides some h i n t s  f o r  novice c l a m e r s  
and d e s c r i p t i o n s  of the  clams found i n  the  slough. 
STUDY AZEA I 
Elkhorn Slough is about 7 miles long and empties i n t o  Monterey Bay 
near Moss Landing, about midway between Monterey and Sanra Cruz. The 
a r e a s  u t i l i z e d  most f requent ly  by ciammers a r e  near  t h e  Highway 1 br idge  
t h a t  c rosses  t h e  slough and a r e  divided i n t o  11 s t a t i s t i c a l  a r e a s  
(Figure 1) .  - 
PIETKODS 
The present  survey was conducted between Apr i l  1978 and August 1979. 
During t h i s  time 12  of the bes t  clamrcing t i d e s  w e r e  sampled. The t o t a l  
number of clammers present  in each a rea  was  recorded, and we attempted t o  
in terv iew each person or each group of people, During t h e  study 80% of 
t h e  c la imers  present  were inrerviewed. I n  mast cases ,  in terv iews were con- 
ducted a f t e r  t h e  c l a m e r s  were finisfied cla.mning. The d a t a  taken during 
t h e  interview included t h e  following: number of clams by species ,  g r e a t e s t  - 
s h e l l  diameter (nrm SD) of a11 gapers and Washington clams, time s p m t  clamming 
t o  nea res t  $ h, n u d e r  of people i n  t h e  group, and s t a t i s t i c a l  a rea  
sampled. 
Greates t  s h e l l  diameters  were grouped into 5-rnm groupings and s i z e  
f requencies  were tabula ted  by year. 
RESULTS 
A t o t a l  of 146 clamuers was interviewed. We sampled on days of bes t  
t i d e s  during t h e  study, y e t  t he  numbers of clammers present  were much lower 
than expected. I n  the past as many a s  150 clanwers have been observed a t  
one time i n  Area 1 (Hardwick pers. commun.). 
b 
Size Frequency 
The size frequencies of clams measured during 1978 and 1979 represent  
sampling at  areas 1, 7 and 8 (Table 1 ) .  Ninety-three percent of t h e  clams 
, sampled were from these  t h r e e  areas .  The remaining clams were sampled a t  
a reas  2, 3, 6 and 9 (Figure 1 ) ;  a rea  3 was t h e  bes t  of these  a reas ,  but a 
t i d e  of a t  l e a s t  minus 1.0 f t  is  needed-to reach t h e  clams i n  a r e a  3. A 
t o t a l  of 609 gapers and 79 common Washington clams was measured, from a r e a s  
1, 7 and 8 (Table 1). Gapers ranged i n  s i z e  from 30 t o  200 mm SD. Common 
Washhgtons w e r e  smaller than gapers and ranged i n  s i z e  from 40 t o  135 mn SD. 
The average s i z e  of gapers declined 21  mm SD from 1978 t o  1979 (Table 1 ) .  
I n  1978, 60% of t h e  gapers w e r e  taken on t i d e s  of minus 1.1 f t  o r  lower, 
while i n  1979 only 14% were taken on t i d e s  lower than minus 1.1 f t .  The 
decrease in mean s i z e  of gapers is probably because t h e r e  was more clrinnling 
e f f o r t  on t h e  b e t t e r  t i d e s  i n  1978 than i n  1979. 
The average s i z e  of common Washington clams a l s o  decreased from 1978 
t o  1979 (Table 1) .  I n  1978, 95% of t h e  cormon' Washingtons were taken on 
a s i n g l e  t i d e  of minus 1.4 f t ,  t h e  lowest t i d e  sampled t h a t  year. In 1979 
only 16% of t h e  common Washington clams were sampled from t i d e s  lower than mtinus 
1.1 f t .  While t h e  decrease in s i z e  of common Washington clams was substantial, 
it was l i k e l y  due t o  t h e  d i s t r i b u t i o n  of e f f o r t  i n  r e l a t i o n  t o  the  lower 
t i d e s  'during t h e  year,  t h e  same f a c t o r  which caused t h e  decrease i n  t h e  s ize  
of gaper clams. 
No attempt was made t o  ass ign ages t o  clams sampled. The s i z e  frequen- 
cies are polymodal with relatively large standard deviations. 
I 
Catch character is ti.^^ By Area 
The sampling data f o r  1978 and 1979 were combined and s t r a t i f i e d  by 
area (Figure 1 ) .  Clams per  h (c/H) (Figure 2) and s i z e  of clams ( ~ i g u r e  3) 
a r e  f u r t h e r  s t r a t i f i e d  by t h e  t i d e  s t age  wi th in  each area .  
Area 1 
Area 1 is  t h e  bes t  a l l  around clamming a rea  i n  Elkhorn Slough. Limi ts  
of smaller  gapers mag be dug on higher minus t ides .  Clamming improves on 
marginal low t i d e s  of minus 0.4 t o  minus 0.5 f t  (Figure 2) because t h e  s i z e  
of the clams increases, Gapers taken on these  t i d e s  w i l l  no t  be l a r g e ,  
but  measure between 40 and 110 mm SD (Figure 3). On t i d e s  lower than minus 
1.4 f t ,  a r e a  1 provides exce l l en t  c l a m i n g  (11 C/H) (Figure 2) f o r  2arge 
gapers t h a t  average 132 1i.m SD (Figure 3). 
Area 7 
Gapers may be taken on'any m i n u s  t i d e  in a rea  7 ,  but clamming improves 
dramat ica l ly  on tides lower than minus 0.7 f t  (Figure 2) .  Area 7 is t h e  
bes t  axea f o r  clamming (11-17 C/H) on t i d e s  lower than minus 0.7 f t . Gapers 
taken on these  lower t i d e s  average 129 mm SD with ind iv idua l s  over 140 mm 
SD c o m n  (Figure 3). 
Area 8 
The l a r g e s t  gapers i n  t h e  slough are found i n  a r e a  8. Gapers taken 
on tides lower than minus 0.6 f t average over 140 mm SD (Figure 3) wi th  
some W i v i d u a l s  a s  l a r g e  a s  200 mia SD. While t h e  gapers i n  a r e a  8 a r e  
l a rge ,  the  ca tch  rates remain low u n t i l  t h e  bes t  t i d e s  of t h e  year  when 
c a t c h  r a t e s  inc rease  and are comparable t o  o ther  a r e a s  (1 and 7) i n  t h e  
slough (Figure 2) . 
? 
DISCUSSION 
During the stw3y, itbe average daily catch was 5.3 clams per clammer 
f o r  a l l  areas comBineeE, A r e a  1 had the  best  catch per  clammer and averaged 
I 
9.9 clams per c l i t ~ l ~ l ~ e r  eby, However, clamming involves a ce r t a in  amount of 
expertise,  strength, d ingenuity, and.even i n  areas  of high clam density, 
t h e  novice el- m q  axls t  have much success. 
The average expes.ttea3 ca tch  rates by area and t i d e  (Figure 4) indj-cate 
t h a t  lMts (12 d a m s )  ;awe taken only on the  best  t i d e s  of t he  year. This 
is  not true; Figure 4 g ~ t u a l l y  shows the r e l a t i ve  ease with which t he  average 
clammer may take ;r l h i i t t .  Expert clammers w i l l  take limits consis tent ly  
on any mfinus t ide ,  bat the  size of clams taken increases with be t t e r  t ides .  
Common Waskington c h m s  are less abundant than gapers and a combined l imi t  
of 12 claars will xmaaP~Iy contain only 1 o r  2 common Washington clams. 
The best areas for Mhsblingtons a r e  a reas  1 and 7, but no limits of c o m n  
Washington clams were &diken during t he  survey. 
Ef for t  
The efgort as b x s  spent clamuing i s  d i f f i c u l t  t o  est imate accurately.  
It is nor p s s i b h  to clam much more than 2 h, even on the  lowest t i de s ,  pet 
many c h e t s  i r a . t ~ ~  said they w e r e  clamming 3 h or  more. I n  l a rge  
groups of dive ar mre people, aften only two a r e  ac tua l ly  digging, and t h i s  
expands the e f f o r t  2teded to take the  clams. From personal experience, a 
limit (12) may toe i n  I h o r  l e s s  at areas 1 and 7, but more time i s  
needed at area 8, Eza5mated C/H is lower than expected because e f f o r t  is 
expanded aoad should be rrsed only t o  give a r e l a t i v e  est imate of time needed 
t o  take a limit of 12 clams. As  a n  example, i n  area 8 it would t ake  
t w i c e  as long to d i g  a l i m i t  a t  a minus 0.9-ft t i d e  (5 c/H) than a 
minus 1 . 7 - f t  t ide  (10 C/H). 
Comparison With E a r l i e r  Surveys 
In 1969 a t o t a l  of 66 c l a m e r s  was interviewed from Area 1, which 
w a s  the most popular  area at t h e  time. .These c l a m e r s  took 526 gapers  
and 104 common Washingtons (Dahlstrom pe r s .  comun.).  Assuming an aver- 
abe of 1.5 h effora: pe r  clammcr, the. ca t ch  r a t e  was 6.4 C/H i n  1969 and 
comparable t o  c u r r e n t  catch races i n  area 1 03 moderately low t i d e .  Dahl- 
s t rom (pers.  connnun.) found only one clammer i n  area 7 dur ing  1969, and 
E i s s inge r  (1970) reported only minor a o u n t s  of gapers  i n  area 7; however, 
by 1974 a r e a  7 had become a major clarcming a r e a  (Wardwick pers .  commun.), 
Three of t h e  b e s t  tides were surveyed i n  1974 and 1975; C/H d a t a  were col- 
l e c t e d ,  b u t  no clams were measured. On December 30, 1974, a minus 0.9-fr 
t i d e  aZ area 7 y i e l d e d  23.8 C/H, oo January 25,  1975, a minus 1.7-fr t i d e  a t  
area 1 yie lded  8.6 C/H, and f i n a l l y  .on December 30, 1975, a minus 1.8-f t  
t i d e  at area 8 y i e l d e d  3.5 C/H (Hardwick unpub. da t a ) .  These d a t a . a r e  used 
c a u t i o u s l y  due to the same p r o b l e m  experienced e a r l i e r  about  e s t i m a t i n g  
effort, Catch rates have d e c l i n e d  from 1974 i n  area 7, b u t  t h i s  was a new 
clamming area i n  1974. Clamming h a s  appa ren t ly  improved i n  a r e a  8 and re- 
mined about the same in a r e a  1 from 1 9 7 4 . t o  1979. 
Other  Spec ies  of Clams 
. Common l i t t l e n e c k ,  Protothaca stamivtea; s o f t s h e l l  slam, ,?&a a r e w a ;  
and bentnose clam, M ~ I M  nasuta are found throughout t h e  a r e a s  surveyed. 
Areas 1, 7, 8 and 10 ( F i g m e  1) are t h e  b e s t  a r e a s  f o r  t h e s e  s p e c i e s ,  and 




h i o r  t o  1975 the l l m i t  i n  Elkhorn Slough was 20 gaper  and common 
Wasbhgton clam$ in combination with no more than 10 of each species. The 
l i m i t  was reduced t o  1 2  gapers and conunon Washingtons i n  combination i n  1975 
due t o  t h e  l imi ted  abundance of common Washington clams i n  the slough. The 
12-cl.a~ limit was needed because clammers would continue digging f o r  common 
- 
Washingtons a f t e r  they had a l i m i t  of 10  gapers. This caused many addi.tional 
gapers to be discarded o r  f a t a l l y  injured while clammers t r i e d  t o  get  a 
Total annual e f f o r t  and t o t a l  annual harvest  of clams from Elkhorn 
Slough has never been estimated. We don' t  know i f  e f f o r t  has increased o r  
decreased since 1969; but w e  do know t h a t  clamming remains very good i n  
Elkhorn Slough. Today, t h e  average c l a m e r ' s  ca tch  is composed of 89% gapers 
and BLX comnon Washingtons, compared with 84Xgappers and 16% Washingtoas i n  
1969, The  regula t ions  adopted i n  1975 have proven e f f e c t i v e  i n  con t ro l l ing  
. 
the claumning mor ta l i ty  of gapers while only s l i g h t l y  reducing t h e  t a k e  of 
. Washbgton clams. ,- a . . 
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KGURE 1. Clamming areas in Ellchorn Slough, California. 
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FIGURE 2. Catch per hour (c/H) of gapers and common Washingtm 
clams at tidal stages by area in Elkhorn Slough. 
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WICURE 3. The s i z e  of gapers in  mill imeters greatest  s h e l l  diameter (mm SD) 
taken from Elkhorn Slough by t i d e  stage. 
TIDE. STAGE 
FIGURE 4. The average observed catch per hour (C/H) of gapera and 
cotmuon Washington clams conhined by area and t idal  stage i n  
Elkhorn Slough. 
